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Pur pose

Software sensor test bed

Software INS/GPS integration

Noise versus dynamic tracking error trade off
Synthetic aperture radar

Alircraft system id/flight control design
educational tool
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Flight Test Vehicle

o L -29Dephin

 High Altitude 11Km

e HighSpeed 354 knots
* Fully Aerobatic

Flight Specs Taken From http://aeroweb.brooklyn.cuny.edu/specs/aero/l-29.htm
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Delphin Equipment

*Navigation Grade INS Unit
|ndustrial Keyboard
Industrial Flat Panel Display
*Novatel GPS Unit

*Tactical Grade IMU

*The IMU will be integrated into the system at alater date
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Project Development

e Initial equipment installation is complete

o GPS and INS data collected simultaneously
Inreal time

 In process of supplying INS unit with
28V DC
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System Block Schematic

GPS
Potentiometer
P
ADC INS >
< data
12VDC
< data PC104
data >
115VAC/ 400Hz data >
Air cr aft Power INV
A
28 VVDC > T
Power
Data
Avionics Engineering

Centerx




GPS

» GPS data has been collected on multiple
flight tests

« Data post processed

o Latitude, Longitude, Altitude and
Velocity of Delphin obtained from GPS
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INS

* INS Data has been collected on one flight
test

o Latitude and Longitude was post processed
from the collected data

 Initially, data seemed to be fine
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GPS Data

Lat/Lan fram Delphin Flight Test
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GPS Data Continued
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GPS Data Continued

Delphin Flight Path with Respect to Mean Sea Level on Feb b, 2002
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GPSand INS Data

NS vs GPS
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GPS and INS Data Continued

SPS Latitude vs IMNS Latitude
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GPS and INS Data Continued

GP= Longitude vs INS Longitude
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GPS and INS Data Continued

NS vs GPS
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Analysis

o GPS and INS drift apart as expected
* 6 Miledifference by end of flight test
e Error much too large for INS unit

e There must be some problem with the INS
unit or system setup
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Analysis Continued

 INS can send unrdiable dataif not
Initialized properly

e Error was masked from view
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Conclusion

* INS and GPS data collection is ongoing
 Needto isolate and correct INS error

* INS data collection software is still being
refined and updated
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